JP-A-2000-249242 



Page 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-249242 
(43)Date of publication of application : 1 2.09.2000 



1 . . . • - . 








(51)Int.Ci. 




F16K 15/16 






F02M 25/07 




(ZDApplication number 


: 11-055121 


(71)Applicant 


: ISUZU MOTORS LTD 


(22)Date of filing : 

1 


03.03.1999 


(72)Inventor : 


NAKADA TERUO 



(54) EGR DEVICE EQUIPPED WITH REED VALVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high reliable 
and low cost EGR device equipped with a reed valve in 
which ventilation resistance in an EGR passage is 
reduced so as to treat a large amount of EGR by 
providing an EGR annount adjusting function to the reed 
valve, and the number of part items and parts to be 
connected to each other are reduced. 
SOLUTION: The exhaust passage 2 and intake passage 3 
of an engine E with a supercharger are connected to 
each other through an EGR passage 4. and a reed valve 
8 for allowing flow in a direction from the exhaust 
passage 2 to the intake passage 4 is arranged in the 
EGR passage 4. This EGR device comprises EGR 
amount calculating means 6a for calculating a desired 
EGR amount Qge according to the operating conditions 
of the engine E, stopper driving means 9 which can 
adjust the opening of the stopper 8b of the reed valve 8, 
and reed valve flow control means 6b for controlling the 
stopper driving means 9 so that flow of EGR gas Ge 

passed through the reed valve 8 is set to the desired EGR amount Qge calculated by 
amount calculating means 6a. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the EGR equipment which prepared the reed valve which connects the flueway and 
inhalation-of-air path of an engine with a supercharger at an EGR path, permits the flow of the 
direction of said inhalation-of-air path from said flueway to this EGR path, and prevents a 
reverse direction flow An amount calculation means of EGR(s) to compute the target amount of 
EGR(s) according to engine operational status, So that the stopper driving means whose 
adjustment of the opening of the stopper of said reed valve is enabled, and the flow rate of the 
EGR gas which passes said reed valve may turn into the amount of target EGR(s) computed by 
said amount calculation means of EGR(s) EGR equipment equipped with the reed valve 
characterized by having the reed-valve flow rate control means which controls said stopper 
driving means. 

[Claim 2] EGR equipment according to claim 1 characterized by arranging in the* unification part 
of said EGR path and said inhalation-of-air path said reed valve the flow of [ reed valve ] can be 
controlled. 

[Claim 3] EGR equipment equipped with the reed valve according to claim 1 characterized by 
arranging in said EGR path said reed valve the flow of [ reed valve ] can be controlled. 
[Claim 4] EGR equipment equipped with the reed valve according to claim 1 to 3 characterized 
by having established the stopper driving means rotating around this pivotable support shaft, and 
forming said stopper rotatable by the drive of this stopper driving means while fixing the end 
section of said stopper of said reed valve on the pivotable support shaft and forming in the 
shape of a cantilever. 

[Claim 5] EGR equipment equipped with the reed valve according to claim 1 to 3 characterized 
by having connected the stopper driving means with said stopper, and forming said stopper 
rotatable by the drive of this stopper driving means while supporting the end section of said 
stopper of said reed valve to revolve and forming said stopper in the shape of a cantilever 
rotatable. 

[Claim 6] EGR equipment equipped with the reed valve according to claim 1 to 5 to which the 
driving source of said stopper driving means is characterized by being any one or its combination 
of negative pressure, high-pressure air, oil pressure, fuel pressure, and the electrical and electric 
equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to EGR equipment equipped with the reed valve in 

a diesel power plant with a supercharger etc. 

[0002] 

[Description of the Prior Art] In the cure against exhaust gas of engines, such as a diesel power 
plant, in order to reduce the discharge of NOx in exhaust gas, it is known that EGR (exhaust air 
reflux) which stops combustion temperature low and controls generation of NOx by flowing back 
to inhalation of air in a part of exhaust gas which is inert gas is effective, and it is put in 
practical use widely. 

[0003] And with the EGR equipment formed in an engine with a supercharger, as shown in 
drawing 7 , exhaust manifold 2a which is a flueway 2, and inlet-manifold 3a which is the 
inhalation-of-air path 3 are connected at the EGR path 14, the EGR valve 15 is formed in this 
EGR path 14, and the flow rate of EGR gas germanium is adjusted. 

[0004] The flow rate of this EGR gas germanium inputs the operational status of the engine 
represented with the engine engine speed Ne. the engine load Lo. etc.. and adjustment control is 
carried out by the controller 16 called the engine control unit (ECU) which outputs the signal for 
circulating the target amount Qge of EGR(s). 

[0005] From the sensor group which is not illustrated, this controller 16 inputted the engine 
engine speed Ne and the engine load Lo, inputted the amount Qge of EGR(s) of this target as 
amount calculation means of EGR(s) 16a which calculates the existence of operation of EGR. 
and the target amount Qge of EGR(s) from the operational status corresponding to this input 
value, and is equipped with EGR valve flow-control means 16b which outputs the signal for 
circulating the EGR gas of the target amount Qge of EGR(s). 

[0006] And although it is necessary to EGR also in a heavy load field with many discharges of 
NOx in order to raise the reduction effectiveness of NOx in an exhaust gas Go, in the engine E 
with a supercharger, by compressor 7b by the side of inlet-pipe 3b which drives with exhaust gas 
Go and is driven by this turbine 7a. turbine 7a of the supercharger 7 formed in the outlet of 
exhaust manifold 2a compresses inhalation of air Ai, and is raising boost pressure (intake 
pressure) Pb. 

[0007] Therefore, in the operating range of the engine which it is a low speed and medium speed, 
the operating range A Ne, i.e.. the engine speed, of the engine shown in drawing 5 with a slash, 
and are an inside load and a heavy load, since the mean pressure Pbm of boost pressure Pb 
becomes higher than the mean pressure Pem of an exhaust pressure Pe, it becomes difficult to 
carry out recycling to an inspired air flow path by setting a part of exhaust gas G to EGR gas 
germanium. 

[0008] In order that this EGR may perform EGR in the operating range A of a difficult engine, it 
decided to use the pulsating phenomenon of exhaust gas pressure Pe and MAP Pb. and as 
shown in drawing 7 , the reed valve 18 is provided in the EGR path 14. 

[0009] By this reed valve 18, as shown in drawing 6 , even if it is the boost mean-pressure Pbm> 
exhaust air mean pressure Pem, by exhaust air pulsation, since there is a part X shown with the 
slash which serves as the boost pressure Pb< exhaust pressure Pe in instant, a reed valve 1 8 
can be made to be able to open in this part X, EGR gas germanium can be made to be able to 
flow into the inlet-manifold 3a side. EGR can be performed, and reduction of NOx can be aimed 
at. 

[0010] Moreover, in boost pressure Pb> exhaust gas pressure Pe other than this part X. since a 
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reed valve 18 closes the valve, the back'ftew of the inhalation of air Ai from an air-supply side to 
an exhaust side can be prevented, aggravation of engine combustion can be prevented, and 
prevention of engine performance degradation can be aimed at. 

[001 1] That is, although the mean pressure Pbm in inlet-manifold 3a which is the inhalation-of^ 
air path 3 may be higher than the mean pressure Pem in exhaust manifold 2a which is a flueway 
2 and it may be difficult in a diesel power plant with a turbosupercharger etc. to perform EGR By 
arranging the one-way valve (check valve) of reed-valve 18 grade in the EGR path 14, the 
amount of EGR(s) is efficiently increased using the differential pressure (Pe-Pb) produced by the 
pulsation in each path 2a and 3a. 
[0012] 

[Problem(s) to be Solved by the Invention] However, with EGR equipment 1 0 equipped with this 
reed valve 18, the EGR valve 15 prepared in the EGR path 14 is adjusting, the flow rate of EGR 
(s), i.e., amount, of EGR gas germanium which determines an EGR rate. 

[0013] Therefore, since the EGR valve 15 and a reed valve 18 will be arranged at the EGR path 
14 at a serial, there is a problem that sufficient amount of EGR gas cannot be supplied for 
ventilation resistance to increase, and for combustion temperature, such as heavy load 
operation, become high, and perform a lot of EGR(s). 

[0014] Moreover, since the connection place of the tubing and the valve which structure is 
complicated and cause gas leakage increases in order to form both the EGR valve 15 and the 
reed valve 18 in the EGR path 14, there is a problem of the dependability of EGR equipment 
falling, or components mark increasing, and a manufacturing cost increasing. 
[0015] When it was made in order that this invention might solve an above-mentioned problem, 
and the place made into the purpose gives the adjustment function of the amount of EGR(s) to a 
reed valve, it is in decreasing the ventilation resistance in an EGR path, making a lot of EGR(s) 
possible, and offering the EGR equipment with the high and dependability which decreased 
components mark and a connection place further with which the manufacturing cost was 
equipped with the low reed valve. 
[0016] 

[Means for Solving the Problem] EGR equipment equipped with the reed valve for attaining the 
above purposes In the EGR equipment which prepared the reed valve which connects the 
flueway and inhalation-of-air path of an engine with a supercharger at an EGR path, permits the 
flow of the direction of said inhalation-of-air path from said flueway to this EGR path, and 
prevents a reverse direction flow An amount calculation means of EGR(s) to compute the target 
amount of EGR(s) according to engine operational status, So that the stopper driving means 
whose adjustment of the opening of the stopper of said reed valve is enabled, and the flow rate 
of the EGR gas which passes said reed valve may turn into the amount of target EGR(s) 
computed by said amount calculation means of EGR(s) It is characterized by having the reed- 
valve flow rate control means which controls said stopper driving means. And said reed valve the 
flow of [ reed valve ] can be controlled is arranged and formed in the unification part of said EGR 
path and said inhalation-of-air path, or said EGR path. 

[0017] Moreover, while fixing the end section of said stopper of said reed valve on a pivotable 
support shaft and forming in the shape of a cantilever, the stopper driving means rotating around 
this pivotable support shaft is established, and said stopper is formed rotatable by the drive of 
this stopper driving means. 

[0018] Or while supporting the end section of said stopper of said reed valve to revolve and 
forming said stopper in the shape of a cantilever rotatable. a stopper driving means is connected 
with said stopper, and said stopper is formed rotatable by the drive of this stopper driving 
means. 

[0019] For the driving source of this stopper driving means, any one or its combination of 
negative pressure, high-pressure air. oil pressure, fuel pressure, and the electrical and electric 
equipment can be used, and a stopper driving means can consist of electric cylinders of electric 
motors, such as a bellows type actuator, an air cylinder, an oil hydraulic cylinder, a pulse motor 
and a DC motor, and an AC motor, a linear motor type, or a solenoid type etc. in it. Furthermore, 
the actuator of other reciprocating motion methods and a rotation method can be used. 
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[0020] That is. the ventilation resistancdin an EGR path is reduced, and passage of more EGR 
gas is enabled and it enables it to perform a lot of EGR(s) by reduction of this ventilation 
resistance by giving the adjustment function of the amount of EGR gas to a reed valve, and 
excluding an EGR valve from an EGR path. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
using a drawing. 

[Whole configuration] the gestalt of operation of EGR equipment equipped with the reed valve 
concerning this invention As shown in drawing 1 and drawing 2 , exhaust manifold 2a which is the 
flueway 2 of an engine with a supercharger, and inlet-manifold 3a which is the inhalation-of-air 
path 3 It connects at the EGR path 4 in which an EGR valve is not prepared, a reed valve 8 is 
formed in this EGR path 4, and it is formed in it, and this reed valve 8 permits the flow of the 
direction of the inhalation-of-air path 3 from a flueway 2, and it is arranged so that a reverse 
direction flow may be prevented. 

[0022] And while the stopper driving means 9 constitutes this reed valve 8 possible [ adjustment 
of the opening of stopper 8b ]. it is the target amount Qge of EGR(s) by engine operational 
status about this stopper driving means 9. The amount Qge of target EGR(s) computed by 
amount calculation means of EGR(s) 6a to compute Reed-valve flow rate control means 6b 
which controls the flow rate of EGR gas germanium which passes a reed valve 8 is prepared and 
constituted so that it may become. 

[0023] Such amount calculation means of EGR(s) 6a and reed-valve flow rate control means 6b 
are prepared in the interior of the controller (ECU) 6 which controls operation of an engine on 
the whole. 

[0024] And with the gestalt of the 1st operation, as shown in drawing 1 . the reed valve 8 in 
which this flow control is possible is arranged in the unification part of the EGR path 4 and inlet- 
manifold 2a (inhalation-of-air path 2). 

[0025] Moreover, with the gestalt of the 2nd operation, as shown in drawing 2 . the reed valve 8 

in which this flow control is possible is arranged in the middle of EGR path 4A. 

[Structure of a reed valve] The gestalt of operation of the stopper driving means 9 of this reed 

ft 

valve 8 is shown in drawing 3 and drawing 4 . 

[0026] First, in housing 8c. an end is fixed and this reed valve 8 is formed by lead 8a prepared 
rockable in the direction of arrow-head X-Y, and stopper 8b which determines the opening of 
lead 8a in contact with this lead 8a. as shown in drawing 3 (a). 

[0027] While this stopper 8b fixes that end section to pivotable support shaft 8bc and forms it in 
the shape of a cantilever By connecting this pivotable support shaft 8bc with drive rod 9a of the 
bellows type actuator 9 which is the stopper driving means 9, and rotating pivotable support 
shaft 8bc by reciprocating motion U-V of this drive rod 9a Both stopper 8b fixed to this 
pivotable support shaft 8bc is rotated in the direction of U-V, and it is constituted so that the 
opening of stopper 8b may be adjusted. 

[0028] This bellows type AKUCHUKUETA 9 is reed-valve flow rate control means 6b in a 
controller 6. drive control is carried out by the pressure Pc set up by the setting pressure means 
which is not illustrated, and the opening of stopper 8b is adjusted with it. The opening of lead 8a 
by which whenever [ valve-opening ] is regulated in contact with stopper 8b by this adjustment 
will be adjusted. 

[0029] The example of drawing 3 (b) is also the case where the bellows type actuator 9 is used, 
and the differences between drawing 3 (a) and drawing 3 (b) only differ in the location of the 
bellows type actuator 9. 

[0030] Moreover, although the case where air cylinder 9A is used is shown, drive rod 9Aa of this 
air cylinder 9A is controlled by the valves 91a and 91b for control in the amount of supply of the 
compressed air air. and it consists of drawing 3 (c) so that a stroke may be adjusted and it may 
be made the opening of stopper 8b as directed. 

[0031] Drawing 3 (d) is the case where pulse motor (stepping motor) 9B is used, and this pulse 
motor 9B rotates with the control signal of signal-line 93 course, and carries out adjustment 
control of the opening of stopper 8a according to rotation transfer devices, such as Gearings 92a 
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and 92b. In addition, the stopper driving ffifeans 9 can also consist of electromagnetic actuators 
other than these. 

[0032] Moreover, while the end section of stopper 8b' of reed-valve 8' is supported to revolve 
with pivot 8bd as structure of the stopper driving means 9 of another reed valve 8 as shown in 
drawing 4 , and forming stopper 8b' in the shape of a cantilever rotatable By connecting drive rod 
9a of an actuator 9 with this stopper 8b\ and rotating stopper 8b' to the circumference of pivot 
8bd by reciprocating motion U-V of this drive rod 9a, it is constituted so that whenever 
[ opening / of stopper 8b' /. i.e.. valve-opening of reed-valve 8\ ] may be adjusted. 
[0033] And it is drawing where drawin g 4 (a) used the bellows type actuator 9, and drawing 4 (b) 
used air cylinder 9A. and all are supported free [ rotation ] by pivot 8bd, and, as for stopper 8b', 
direct stopper 8b' rotates them with Actuators 9 and 9A. 

[0034] The actuators 9 and 9A which prepared the location of stopper 8b' of reed-valve 8' 
outside constitute each of reed-valve 8' of drawing 4 in adjustable possible [ adjustment ], and 
they constitutes the opening of reed-valve 8' controllable by reed-valve flow rate control means 
6b. 

[0035] By these configurations, a reed valve 8 and 8' will have the function to pour EGR gas 
germanium to an one direction, and the function which can control the flow rate of this EGR gas 
germanium to pass in the amount Qge of target EGR(s). 

[0036] And any one of the bellows type actuator 9, air cylinder 9A, pulse motor 9B, and the 
solenoid-valve 90 can be used for these stopper driving means, and the actuator of the 
reciprocating motion method of further others and the actuator of a rotation method can also be 
used for them. 

[0037] In addition, in the case of the actuator of the rotation drive which is not a both-way drive 
of a pulse motor etc., since the direct rotation drive of the pivotable support shaft can be carried 
out. it is suitable with the structure of the reed valve 8 of drawing 3 . 

Actuation of [Operation], next the EGR equipments 1 and 1 A equipped with this reed valve is 
explained. (Following 1 and lA is represented with 8. 8' is represented with 1 8, and other 
reference numbers are considered as the same treatment.) According to the operational status 
decided by an engine speed Ne, Load Lo, etc. of Engine E To the amount Qge of target EGR(s) 
calculated by amount calculation means of EGR(s) 6a, the stopper driving means 9 is controlled 
by reed-valve flow rate control means 6b, the opening of stopper 8b is adjusted, and adjustment 
control of the flow rate of a reed valve 8 is carried out so that it may become the amount of 
target EGR(s). 

[0038] When EGR is unnecessary, stopper 8b is rotated to the lead 8a side, lead 8a is made to 
contact and opening is made into zero. That is, when EGR is required Drive an actuator 9, rotate 
stopper 8b to lead 8a and the opposite side, and opening is enlarged so that EGR gas germanium 
of the amount Qge of target EGR(s) may pass. When lead 8a opens, namely, it rocks in the 
direction of Y and stopper 8b is contacted, it controls to become whenever [ valve-opening / of 
the reed valve 8 of the request which can pass the amount Qge of target EGR(s) ]. 
[0039] While performing EGR, according to the differential pressure of an exhaust pressure Pe 
and boost pressure Pb, a reed valve 8 opens and closes by this, when it is the exhaust-pressure 
Pe> boost pressure Pb, a reed valve 8 opens, EGR is performed in the amount Qge of target 
EGR(s). on the contrary, at the time of the exhaust-pressure Pe< boost pressure Pb. the valve 
is closed and the back flow of the new mind Ai is prevented. 

[Effect] — according to EGR equipment 1 equipped with the reed valve of the above 
configuration, adjustment of the opening of stopper 8b of a reed valve 8 can perform adjustment 
of the amount of EGR(s), EGR gas germanium of the amount Qge of target EGR(s) calculated by 
the operational status of Engine E can be passed, and the amount of EGR gas can be adjusted, 
with the distribution function only to the one direction of a reed valve 8 maintained. 
[0040] Therefore, since an EGR valve can be omitted among the valves installed in the EGR path 
4 and it can carry out to one of only a reed valve 8 Can decrease ventilation resistance, and by 
reduction of this ventilation resistance, since the flow rate of EGR gas germanium which passes 
through the EGR path 4 can be increased It can become possible to EGR in a lot of EGR gas 
germanium, and the amount of real EGR(s) can be correctly controlled easily to the amount Qge 
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of target EGR(s), and NOx can be redact effidiently. 

[0041] Furthermore, since the connection part of tubing leading to gas leakage can also decrease . 
while omitting an EGR valve and being able to reduce components mark, the structure of EGR 
equipment 1 equipped with the reed valve can be simplified. By this simplification, weight and a 
manufacturing cost can be reduced and the dependability of EGR equipment 1 equipped with the 
reed valve can also be raised. 
[0042] 

[Effect of the Invention] The EGR gas of the amount of target EGR(s) calculated by engine 
operational status can be passed adjustment of the opening of the stopper of a reed valve being 
able to perform adjustment of the amount of EGR(s), and maintaining the function of a reed valve 
according to EGR equipment equipped with the reed valve of this invention, as explained above. 
[0043] Therefore, since an EGR valve can be omitted among the valves installed in an EGR path 
and it can carry out to one of only a reed valve, ventilation resistance can be decreased, since 
the amount of EGR(s) which passes through an EGR path can be increased, reduction of this 
ventilation resistance enables it to EGR with a lot of EGR gas. and NOx can be reduced 
efficiently. 

[0044] Furthermore, since the connection part of tubing leading to gas leakage can also decrease 
while omitting an EGR valve and reducing components mark, the structure of EGR equipment 
equipped with the reed valve can be simplified, by this simplification, weight and a manufacturing 
cost can be reduced and the dependability of EGR equipment equipped with the reed valve can 
also be raised. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the engine with a supercharger in which EGR equipment 
equipped with the reed valve of the gestalt of operation of the 1st of this invention is shown. 
[Drawing 2] It is the block diagram of the engine with a supercharger in which EGR equipment 
equipped with the reed valve of the gestalt of operation of the 2nd of this invention is shown. 
[Drawing 3] It is drawing showing the configuration of the reed valve of the method which drives 
the pivotable support shaft concerning this invention, iand (a) and (b) are drawings where (c) used 
the air cylinder and (d) used the pulse motor for the bellows type actuator. 

[Drawing 4] It is drawing showing the configuration of the reed valve of the method which drives 
the stopper concerning this invention supported to revolve, and is drawing where (a) used the 
bellows type actuator and (b) used the air cylinder. 

[Drawing 5] It is drawing showing the relation between the torque of the engine for explaining an 
operation of a reed valve, the boost pressure to an engine speed, and an exhaust pressure. 
[Drawing 6] It is drawing showing the pulsating condition of boost pressure and an exhaust 
pressure over the crank angle for explaining an operation of a reed valve. 

[Drawing 7] It is the block diagram of the engine with a supercharger in which EGR equipment 
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equipped with the reed valve of the advanced technology is shown. 
[Description of Notations] 

1 1A EGR equipment equipped with the reed valve 

2 Flueway 

2a Exhaust manifold 
2b Exhaust pipe 

3 Inhalation-of-Air Path 
3a Inlet manifold 

3b Inlet pipe 

4 4A EGR path 

6 Controller (ECU) 

6a The amount calculation means of EGR(s) 
6b Reed-valve flow rate control means 

7 Supercharger 

8 8' Reed valve 
8b, 8b' Stopper 

8bc(s) Pivotable support shaft 
8bd(s) Pivot 

9 Stopper Driving Means (Actuator) 
E An engine with a supercharger 
Qge The target amount of EGR(s) 



[Translation done.] 
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J.>>>>^tC*Jlir. y- K^^itA/cEGR^g^CBa 

•r^*>cDr*-2)o 40 

[0 00 2] 

SIJ-T'^EGR m^m^) f)im)}X$>^C ti)^^^ti. 

[0 00 3 1 ^ur. mi^mttx.>t?x;cwL^^hti^ 

EGR^grti. HTtC^-rct gf^iiK2-CA€> 
SFmvj:.*-;!/ K2 aiKmjiKSrftSKmvjii-pi^- 50 
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;l/F3a<h^EGRil5§14ra^L.. C<DEGRiigSl4 
CCEGR#l5*l9:t:rrv EGR:^7XGeCDiSS^i^l/ 

[0 00 4] CCOEGR:^';^Ge<DcSS«. x>>^>(0 

>cr)a^l^gg*rA;^Ur. a^CDEGRfiQqe^iM^ 

h (ECU) <hP¥tfnS:3>hP-'7l6tCj:or. 3911 

[0 00 5] C(D3> hP-^ieti. 07nU&Ci-fe>'9- 
^gf;Oiex>i;^>cr)lPlis^N e •^x>i;^><D:M#L o ?r 
C<DXt>B(fCMJt^'r^MmKmi)^fbEGR(om 
SS<DW*IISO'BSOE GRfiQqe*?Sg[-r S E G RSSl 
m^Sieai. CQgS<OEGRSQqe^A:^L/r. S 
SO E G R SQ qeO E G R ;^ * iSii 5 1± -5 /cd?>(ZMi-^ 

^ai:/:j-r ^EG R^SSfiia^^lgieb 

[0 00 6] ^UT. gftH:^';^^Go*CDNOxO<£ilija 
-Cfc. EGR-r€>f£>S*5ab^;&5. ®*&^«:^J=->>^>E 
^7CD^-tr>7 a?&5. gf^;^'XGo^Ccfcor!|g»b$ 
:7*U1f-7 btc<i:0. SR^A i 4ffiffiU:/-:?^ FEE 

[0 0 0 7 ] ^(Dfc^. a5ccM«ars^-rx>i>><oa 

^J^JE;^JP emJ:OiS< 3^c-:>r L/^^cor. gf»;^'XG 
<D— gP€:EGR;^f;^Ge<bUr. K^fflfltCSiiiS 3 

[0 00 8] C<OEGR:«>iHit&x>i^>(D«feMi^A 
CC*5t>r. ^l>lyr4>EGR^tf ^/cdbtc. mmK:t}Pe 

tm^tiPh<Dmmmm^mmr^ct(^cL. mi(^c 

m-r<*:^tc. EGR3i8gl4W:y- F^lS^rSC^frCi^o 

[0 00 9] ccDy- F^i8^c<i:0. ^e^c^fct-^ 

tc. h^i^EE:^Pbm>gfm¥i^JE:;^Pemr^ 

mnp e <hJ:c'2>i4lir^-rg{5^x;:)^^'5<or', ccd^j^ 

Xrjiy- F^l8«:M^31i-r. EGR:^7XGe*»^ 
vx;^^;l/ F3 affliJ^CgfeA^-tf -^Ci^^J^r^. EGR^^ 

if o r N o xoffiM^ia-s c i t^^-ci^ 

[0 0 10] S/c. C(DS!^^xa9\-(D':f-y(.bE,Ph> 

[0011] 0*0. ^-jJ^fiJ&S^^^f'-f — fe'Jl/J.> 
2 artCD^i^E:^P emJ:Ofe. ffii^aiffi3r&€>K^ 



(3) 

3 

'7::^7r^-)l\^3 R[H(DW-^KijPhmi)^< . EGR* 

* ':>(Dt)mMum'^f)^^i>^K e g Riissincc »; - k 

Sil8S2a. 3 art(DMI&«:J:-^'t:iD^E;^J^ (P e 
-Pb) «r?PJfflLr. EGRfi^SS^WtCtiSPL/trii 

[0012} 

- K^l8^1ix./cEGR^Slor«. EGRm^&k^^ 
EGR^'XGeCDSgfi. fiP^EGRS*. EGRilJSl4 10 

^ia c-t /c E G R mstc J: ri^^ u r t i o 

[ 0 0 1 3 1 -e-CD/ca?). EGRiiSgl4tcEGR^l5i «; 
<D E G R I i/cl iiS^tC+^Jft E G R :</XS*e^*& 

r ^ i^cC c i <b I ^ ^ a t!^^ & ^ c 

[ 0 0 1 4 ] */c, E GR^15£ U - K^f iSCDi^:^?: E 

mm^ti:^mt^t<ommmmf)^^<rj:^<Dr^. egr 
[0015] ±m<Dmm^m^r ^fc^sbifCfj: 

GR®(DiaS«ftB«:f#/c1±€>Ci^C<fcO. EGRilSSCC 

fct:rsamffita*M^i>or^scDEGR4pjeBiL. m 

S{iS:3X F^«:m/cEGR^g*« 

«T 6 Cite* -So 
[00163 

J. > >? > mmmm t wtMmm <b ^ e g r iissriiji* 

gfEGRilKCC, mFiaSfMilSST^^eWiSeRMil^gO 

^riaCtr/cEGRS^B^fcC^'C. x>i^><Daii£t^SS^Cj: 
org^(7)EGRS^SLtHT^EGRaSW^Si. m 

lay - K^cDx h 7-'^*<^P3K*issoisetc-r€>x h 

IgSft^Si. mjIBU- K^^ili©'r^EGR:^*;^<DfiSa 
t&SbuIB E G RS#a*SOC J:->TS[tU3n/c@SEGR 
Stc fj: S J: ^ tc. Btrf h y ^mWi^^^m&f s i; - 40 

flaaiHS^&ipIfifei&BSiSU- K^*. BUtBEGRilSg 
tmnm%m^t<D^m^^. Xkt. PIBEGRiiKtc 

[ 0 0 1 7 ] mriay k^ohuibx h •:;>'n-(d— s 

[0018] BiriB'; - K^<DB5fB>^ h -y^'^'O 50 
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[ 0 0 1 9 ] c<DX h ^^•|gfit^#l8(Dliib^S^c«. © 

^^r^fiSr^^o M^cti. ffecoamsifi:^^^. mite 
jii6:&scDr 5^ * X - ^^tjfflr^ 

[0 0 2 0}-:>^0. EGR;tfX«(DIII^»fi6^U- K 
^Ccmc-tfr. EGR3lSS^^^EGR^*^< CiUlJ: 
0. EGR3l8g«:*Jt:t-SiiMffiln«:ffi;«0. C<Djimffi 
CxOi^nCctO. cfcO^<(DEGR:^'>^^3li§pJt6W: 
^S<DEGR^tfJ:i^C<b7&^r#-6J:^^'r^o 

[002 1 ] 

*^BJtC^^';- K^^ti^/cEGR^a 

#x>i;>>(DgFMii5S2-C*-6SP^v^*-;l/ F 2 a i 
®«il5S3r^'E>^m-vj::.;f>-;l/ K3 a<!:^. EGR^ 
€:i9:C:r3:fCiEGRffl8g4raiigL. C<DE GR3iSS4 

[0 02 2 ] ^Lr. CCOy-F#8^. Xh-v>'N*|gtt 

^|g:9Ccj:-:>-c. X h -^>'^•8 b<DiaS*iHM«J#B^«fi£ 

jil*SltC<i:ora^<DEGRaQge i^gLm-r^EGR 
afitW*©6a«:J:or. Sca^n/cBSEGRaQg 

e (iCtj:^J:^itC. y - F^8 ^iljtf ^ E G R;^XG e 

[0 02 3] cn6(DEGRS©tH^©6a<by--F^ 
•rS:3>Fn-^ (ECU) 6(DP*9SPtCl9!C:f 

[ 0 0 2 4 ] * . HI cr)Siifi<D?^.«-c{*. m 1 tCm 

•r^fc^^C. C(7)iJSSil^M3&5pTtg?^j:i;-- F^8^. EGR 
il8S4<!:Km'7J^;J-.-Jl/F2 a (K^jlK2) iO^fife 
gP^tClBIStTSo 

[0 02 5 ] tfc. m2(Dm^(Djimr^^t. mzifC^-r 

<i:^(C. C<DS£fiiaiS>C>5nIfiB3^cy-F^8^. EGRil 

c; - F^©fiijg3 c (D - F^ 8 (Dx h ^^^!gsil^ls 

9 (DllifiCDffjaS^rS 3 <!: 0 4 CCTnTo 
[0 02 6 ] 5tr. C(D';- F^8^i. 03 ( a ) CC?^ 



5 

X-Y:^f^K:SKjpJfi6k:t9:C:f6n/c';- K8 a<b. c(0 

[0 02 7 ] CO:^^ h •>>'n8 ^<D— ffi^i^m^ffi 

$48 b c?:X h -y/^•|gib^g9r^'S•-^^-X^r^^ 

9 a(Daiiai&U-VCCj:04E5:l48 b c^lpHftS-tt^) 
CtKlJ:^. CCr)ffi5:IA8 b ctcHSSn/cX h -^^^*8 

b^^CCU* -V :&rSltClPll& U . X h •y>'^•8 b<^)iaS 10 
[0028] C<D"^P-X^r ^^:*^x-:$?9ti:3> 

c^l£:^jt9:^#ScCcfc 0 18:^ 3 n/cIE;'^ P c j: Tigffij 
©HWSti, Xh'v/^•8b(Dg3S*^3SK3n€»o CCDIHiS 
;^ h •:;^^•8 btC^gUT^I3S?&^^$»J3n^ 'J 
- F8 a(0gBa*^i^S3n^C<b«:&-So 

[0 02 9 1^3 (b) (OmSrii^ii. ^U-^X^r^^ 
^x--^9«:<£fflL/cia^r*0. 03 (a) iSS 

(b) <f:(DMSfti^P-XiCr^5^:*X-d?9(D(ig7&5 20 

[0 03 0] ^/c. 03(c) -Cti. j:.ri^'J>^9 A 

^ffifflL/ci#^^^'r;&^. c(Dxri-'U>3^9 A<Diigi& 

P'v K9 Aafci. BESI^a i r CD«|&M^ :3 > h P 
;l^ffl0^9la. 9ibtcJ:-:»rSfJ^3n. h P- ^i^^rlS 
g^nr. ?g^<i;:teOcOX h •:'>'^*8 bcoigscc-r^)^:^ 

[003 1 ] S3 (d) t*. (;J^'f*'yb-> 
r®m92 a . 92 b ^CDlplSgejlta^^Ccfc O . X h 8 

a<Dias?riiiM$iJifflT-2»o J^cfc. cn6ti^©iies;cD 
[0 03 2] s/c. K^f 8(d;^ h >>'^•|gl&*IS: 

-^/^•8b' <D-^^3tlA8 b drl43tL. >^h-y/^•8 

*>^A*8b' tcr ^^^x-^9(D|gi!jP':; K9 a^ajS 

CCDigitiP K9 a(Da«aS(jU-V6Cj:0X h 40 
>'^•8b' ^^1*8 b d;§OCC[pltj)-r^C<bCCj:0, ;^ h 

[0 03 3 ] -ecr. 04 (a) ti. -cn-X^r^^ 
aX-:$?9^. 04 (b) «xTix»;>^9 A^^U 
/c0r^bO. C^-rti4>. ;^ h •:'>'^•8 b* ti^l*8bdr 

h ^'^^•8 b' 3J>^l5l86$ti^o 
(0 0 3 4 ] 04(D'J- K^8' l^mfc. V-K 
#8' <DX^•>^^•8b* 0^^m.^9VU(fCm^fcTiP^^ 50 
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[0 0 3 5] cne>(Z)tffig^J:0. U-K^8, 8* 
SEGRAfXGe <Z>fiS*€: E G R fiQ geJCSO^r t 

[0 0 3 6 ] -eut:. cn6<o;:< h 
^p-xs:t^^^3^--^ 9. xre>'y>y9A. >'^•;^ 

[0037] Uis. j^)\^:^^-''^^(DmSSm^ts:^^. 

(im) ;?:^C. CCDU- K^?:«^/cEGR^gK 1 
A(Dffi(jW:oi>riftqB-r€>o («TK lA^rir. 
8. 8' ?:8rf^b. fte(D#MS-^fcl5]D!Sl^i-r 
-5. ) j:>>?>E<Dx>>^>[illKStN e-^:6l?§rL o^r 

^n/cSSEGRHQqeJC^Lr. U - K^SSSSUi®^ 
S6 btCcfcO:?^ h «>>'^•|gl6^l^9**^JfflIO'CX h >y/^•8 

bcDiae^i^L. @^EGRSCC?:c^cfc^>^cy-K^ 

8<D«s*i)ss»ijiai*r4o 

[0 0 3 8 ]O^0. EGR*^:^S^^cCmc«. X^*:^>'^• 
8 b^U- K8 afflijCClelttbT, U - K 8 a ^Cg^fl45i± 
rraa^-fe'P^L/. EGR3!>^dJ:»S3^B$CC{i, aSEGR 
fiQqeCDEGR:^XGe;&^jiaT'£>J:^tC. TtJ^^^x 
-^2^mMhX:^ V v^^Sh^')- K8 a <bS*tffl"JCC 

|nliftLr^S^A^< K8 a?&i|gc^r. gp^Y 

7?[^CCStijL. X h •>>'^•8 btcaSU/cB#(C. @SEG 
RfiQqe*iliat?#-6J:^?:c^S©»;- F#8<D^iaS 

[0 0 3 9 ] cntcj:0. EGR^rtf o-CCi^B$tcti. 
gfMJEP e hEEPb<h<DMffCcee-:jry-K^ 
8;&5gaKU. SP^P e>:/-X hlIPbCDB$^tiy- 
K^8:lC>^la#l/t:. aSEGRSQqerEGR^m^ 
S>tt^CgfmiIPe<>^-X hEPbCDB^^C^i. 

fr^A i <DiESfe^K±-r^c 

C^:^J WicDfil^oy- F^^«^/cEGRSIgUC 

cfcnfcs. EGRm.<ommx. y-K^8cox^'v>'^*8b 

et^^tC cfc r $ n/c E G R SQ qeCD E G R 
:^Qe^MM^'^hCtifi^%. y - K^8<7>— :^r^(0 
^-^Offiil^tg^^f^ U/c^S EGR:^Xfi^iHSr* 

[0 04 0 ] fi£-:>T. EGRii5S4CC|9S*r^^Ort. 
EGR^^^BSLr. y- F^8C0^<DHlk:-r^C<!: 



(5) 



Qcje«:^UllEGRS^iEit^Cl?g{C$iHair#. NOx 
[0 04 1] MiC. EGR^^^BSUr. 

CXSiS^iX h«:(S«'C*. ij- K^«:m/cEGRJgg 10 
[0 04 2] 

^«;t/cEGR^atCj:n(i. EGRfiCDiS^^i. 'J - 

cfc rgL^ 3 n/caS E G RSCD E G R ^iiit 3 

[0 04 3]St-Dr. EGRalKk:|9:S'r'6^CDrt. E 
GR^^^BSUT. U-F^CD»COlflK:-rSC<!::0^r 20 

ffitn:©ig^CCj:0. EGRiiSS^iliS-r^EGRS^ii 
»0T'^'6<Or. ^jlC7)EGR:^'X-CEGR-r^C<!:*^nJ 

[0 04 4] MtC. EGR^^^mbX. 

:3;^h^ffiM-C#. 'J- K^^rti^/cEGR^gOftiffi 
ttfeiS«?)SC<h)&^T#So 30 

[SI] 2|s:^?B(D|| 1 ©j|SS©ff^S§CD »J - K^^«ix./c 
E G R ^S^/T^-r iii*&ti« ^ J. > > O«^0"C* e a 

[02] 2 (DSISfeOBSgCD y Y^^m^tc 

EGR$gg^n^'r3a*&«{*#J^>t^><D«^0'C*€>o * 
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[S3] *^wtc«^sffi5:#?rigitij"r^>*^co';--F# 

CO«^«:in-r0r& 0 . (a) t (b) ti. -cp--X]S 
rd'^:*x-:S?*. (c) «xTi^U>d^4. (d) « 

[H4 ] :4c^?BtC^'2>«i3:Sn/cX I: -y-'N'^JigSj-r^:^ 

K^o^^^^-rsr&o. (a) «-^u-x 
[®5] K^o{^ffl^ift^*r^/cd5cDJ.>^::;j>c7)h 
[S6] K^(0f^ffl*lti?B-r^/cs^)O^^>^ftw: 

[S7] 5fetfSS»J<D»;- K^^«i;i/cEGR^S*^-r 

[^^-^cDift?g] 

1. lA K^^ii^/cEGRKg 
2 gP^jiJS 

2 a SF^v^;f>--;UF 

2 b mmm 

3 a K^v^j^-Jl/K 
3 b 

4. 4 A EGRolK 

6 3> hP-^ (ECU) 

6 a EGRSgCffl^S 

6 b »; - K#lfeB$IJiaJ^S 

7 jS^^ 

8b. 8b' :;^Vv^^ 

8 b c 

8 b d 3t# 

9 >^h-y>'>* 
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